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ABSTRACT

INTRODUCTION: Dental anxiety occurs when the patient presents to the dentist with the
react to dental stressful situations through uncooperative behaviors.
OBJECTIVES: Investigate the effect of a respiratory biofeedback device (RESPeRATE™) in re

undergoing dental procedures under local anesthesia.
MATERIALS AND METHODS: A randomized controllg
selected. Their scores were 19 or more according to the
allocated into two groups: Study and Control group.
For both groups, heart rate was recorded prior to lg
amylase.
The study group was submitted to a session
behavioral management technique “Tell,
Infiltration or block local anesthesia |nject|ons were
and paired T tests were used for statistical analysis.
RESULTS: Heart rate decreased significantly in the std
There were non-significant changes among both groups reg
salivary amylase.
CONCLUSIONS: *
can be used effectively
The study registration n

ion of dental treatment. Many children
reoperative anxiety in children

e range 7-12 years, were
ticipants were randomly

measure the salivary
anaged by a routine
sample was repeated. T

ificantly in the control group (P=0.002).
elation was found between heart rate and
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INTRODUCTION

In everyday life, children &
situations that place precise demal
adaptation and interaction. A dental visitis
such a situation. In some children, thi$”is connected with
fear and anxiety (1). Children are more likely to interrupt
or refrain their dental appointments due to their elevated
dental fear, leading them to encounter an impaired dental
health (2). Dental anxiety (DA) is a form of anxiety that
occurs when the patient presents to the dentist with the
anticipated fear of dental treatment (3). When anxiety up-
regulates the sympathetic nervous system (SNS), the pain
threshold decreases, and the patient displays physiologic
parameters of anxiety, such as increased heart rate (HR).
Thus, the down-regulation of the SNS through reduction of
pre-procedural anxiety, may definitely lower the pain
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reaction to a dental injection (4), which seems to be the
major factor of eliciting fear and anxiety (5).

Identifying dentally anxious patients could be
achieved through either a semi-structured interview, an
anxiety questionnaire, or objective measures (6). Several
dental anxiety scales were developed to suit both adults
and children (7). The Modified Child Dental Anxiety Scale
(MCDAS) is an example of a scale suitable for identifying
anxious children. The MCDAS has been used in 8- to 15-
year old children. It was shown to have a promising
internal consistency and validity (7). It was modified to a
version called Faces version of MCDAS (MCDASy), to
accommodate younger children, and those with restricted
cognitive functioning (8).

The autonomic nervous system (ANS) and the
respiratory activity exhibit a close association with the
experience of emotions. Researchers linked emotions and
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anxiety with autonomic, respiratory, and cardiac activities
to help analyze the connection between feelings and the
physiological parameters (9). An elevation in cardiac
output or peripheral resistance will cause increases in
blood pressure (10). Therefore, to try to regulate
hypertension, relaxation techniques were embraced
through biofeedback, meditation in addition to respiratory
exercises (11). Meanwhile, heart rate serves as a
dependable indicator of children’s stress and dental
anxiety (12,13).

Biological markers (biomarkers) have a
diagnostic or prognostic value and their salivary studies
are addressed as “oral-based diagnostics” (14). The two
main markers that can be found in saliva are the salivary
cortisol, which is conjoined with the hypothalamic-
pituitary-adrenal axis and the salivary a-amylase (SAA)
that is correlated to the sympathetic nervous system (15).
The salivary cortisol does not increase rapidly enough
under psychological stressors to provide a good stress
index (16). While sAA has been used to assess pain and
stress in adolescents and adults undergoing orthodontics
(17), and for dental stress assessment in children (18
Various researches have demonstrated that SAA cg
an indirect biomarker of sympathetic nervous
activity (19,20).

Psychotherapeutic management o
could occur through behavior modificati
techniques (6). Slow and deep breathi
to induce nearly a total inhibition™ of the
nervous system (21). Siwaik et al. developed an
biofeedback system with audio and visual cha
regulate breathing rate and reduce motion-based arti
during 4D CT scans (22).
ed device known as RESPeRATE™

(InterCure Ltd., New
and Drug Administra
slow the breathing rate,
consequently a lowering
studies tested its usefulne
(23,24). Nevertheless, little
literature concerning its use
study was conducted to
RESPeRATE™ on anxiety red
anesthesia administration in child
was that the use of
in reducing dental
by conventional

RESPeRATE™ has a similar effe
anxiety as compared to that deri
behavior management techniques.

MATERIALS AND METHODS

This randomized controlled trial was performed at
the Department of Pediatric Dentistry and Dental Public
Health, Alexandria University, Alexandria, Egypt. It
proceeded after the approval of the Research Ethics
Committee at the Faculty of Dentistry, Alexandria
University, Egypt (IRB 00010556)-(IORG 0008839)/6-11-
2016. The study is registered with ClinicalTrial.gov,
number NCT04238312. The study is written according to
Consolidated Standards of Reporting Trials (CONSORT)
statement (25). The PICO question was: do children aged
7-12 years (Population: P) using the RESPeRATE™
(Intervention: 1), compared to conventional behavior
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management techniques (Comparison: C) show reduction
in their anxiety levels (Outcome: O)?

Sample size was calculated
(http://powerandsamplesize.com/Calculators/Compare-2-
Means/2-Sample-Equality) using the following
assumptions: alpha error= 5%, study power= 80%, mean
VAS bhoth in the test and the control groups reported in
Morarend et al. (24). The sample size per group was
estimated at 55 subjects.

Patients of age range 7 to 12 years were assessed
for anxiety using MCDASs+. After securing the parental
consent, those with a score of 19 or more were selected,
ious children scoring above 26 were also
e study. The MCDAS:+ has been translated
y the first author, then back translated by
| speaker at the Alexandria University to
of the translation. Experts opinions of
ic Dentistry, Alexandria University,

was done to assess the
uestions, and consistency
pilot study comprised
in the present study.

was removed. A p
hildren’s understandin

r anxiety level. A
from ‘relaxed/not
used. A range of 7
35 (extreme dentally
ted to assign the total scores of the

(little or no @
anxious) was Cé

MCDAS:.
From hundred children screened for
eli

gibility, 110 children were chosen and randomized into

pefore the procedure. Some children were referred
plex surgery or restorative treatment that required a
lofig treatment session, while few children needed a
procedure that did not necessitate the administration of
local anesthesia (Figure 1).

One hundred and ten children, randomly divided
into two equal groups using the research randomizer (26),
participated in this study. The included patients were
healthy children (physical conditions ASA | and II)
between the ages of 7 and 12 years with MCDAS; scores
of 19 or higher. Those children who needed a dental
procedure requiring local anesthesia (LA), after
completion of a written parental consent to participate in
the study. Children were excluded if they were on
anxiolytic medication or affecting cognitive function, and
those with special health care needs.

During dental examination, the child was given
the MCDASy, and if he/she was found eligible, then the
selected children were randomly divided into two equal
groups each of 55. The child was given a number
according to a computer-generated list of random numbers.
Allocation was performed by using a block technique,
where allocation proportions should to be equal. The study
was double-blind, the clinical pathologist, and the
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statistician were blinded, only the researcher was aware of
the allocation group.

Identical methods were performed for both groups.
Appointments were scheduled between 10 a.m. and 12
a.m., to avoid any probable diurnal variations of sAA.
While each appointment lasted from 15 to 30 minutes
according to the treatment needed.

The child was seated in an upright position, after
which a finger pulse oximeter (Acc U Rate Pro Series
CMS 500DL, Acc U Rate, USA) was placed on his/her
index finger of the right hand. A first measurement for HR
was documented and the first salivary sample was
collected before commencement of the treatment. In the
study group, the child was provided a detailed explanation
and training of the device used, and then underwent a
RESPeRATE™ session for 10 minutes, followed by block
or infiltration LA administration (Plain Mepivacaine 3%,
1.8ml, Alexandria Co. for Pharmaceuticals, Egypt). The
device trains the user to breathe slowly with extending the
expiration time. The child integrates with their guiding
tones spontaneously through inhalation and exhalation.
Meanwhile, in the control group, Tell, Show and Dg
technique only was applied prior to LA administrati
control patient anxiety. After 5 minutes of LA inj
second HR measurement was recorded. Ji
salivary sample was collected 7-10 minute
LA administration.

At least one-hour avoidang
intake, before sample collection,
saliva was collected twice for the same pa
unstimulated passive drool. Collecting (about
more) sAA samples at the same time each day was st
applied to avoid any diurnal variations and standardizatio
Within 30 minutes, @llhsamples were refrigerated, and then
centrifuged, at 2000 42C for 10 minutes, within the
next 2 hours. All samp ored at or below -20°C,
and analyzed at the plogy Department
Laboratory, using Alpf atic  Assay
(MAKQO009, Sigma-Aldric ;
(nmole/ml/min) activity wa
kinetic method as per the ma
an overall dilution of 1:500
nanomole (nm).

The Primary outcome mg
children who were successfull
RESPeRATE™, allowing fulfill
treatment session. While the seco
assessed through comparing salivary 3
salivary sample, and HR before and af
breathing session and through compafing anxiety level
reduction between study and control groups.
STATISTICAL ANALYSIS

IBM SPSS for Windows version 23.0 (IBM
Corp., Armonk, N.Y., USA) was used for statistical
analysis. Significance was set at P < 0.05. Normality was
checked for all variables using descriptive statistics, plots
(histogram and boxplots) and Kolmogorov—Smirnov test
of normality. Mean and standard deviation (SD) were
calculated for all quantitative normally distributed
variables. Frequencies and percentages were calculated for
dichotomous variables (gender, dental procedure). For
quantitative variables, comparing the 2 groups at each

anaged by using
of the required

Alexandria Dental Journal. VVolume 46 Issue 1 Section C

The effect of RESPeRATE™ on dental anxiety in children

point of time was done using T-test for normally
distributed variables (age, modified child dental anxiety
scale “MCDASs”, heart rate and salivary amylase).
Comparing levels before and after LA in the same group
was done using paired T-test for normally distributed
variables (heart rate and salivary amylase).

Enrollment Assessed for eligibility (n=400)

Excluded (n=290)

O Not meeting inclusion eriteria (=130}
3 Declined to participate (n=50)

O Other reasons (n=110)

Randomized (n=110)

i [ Allocatin 1

L

Allocated to intervention (n=55)
O Study group (n=55)
0 Did not receive allocated intervention (n=0)

Allocated to intervention (n=55)
1 Control group (n=55)
0 Did not receive allocated intervention (n=0)

Analysis

Analysed (n=55) Analysed (n=55)
0 Excluded from analysis (n=0) 3 Excluded from analysis (n=0)

ildren were chosen
groups, each of 55,
ted through a whole year in 2019.
an age and MCDAS; scores for both

001). Conversely, a significant increase was found in the
ean heart rates of the control group, before and after
local anesthesia (P = 0.002). When comparing heart rates
between the study and the control groups, a significant
increase was detected in the control group, following
administration of LA (P = 0.01).

Salivary alpha amylase activity is recorded in
table 3 and figure 3. A total of 220 salivary samples were
collected from the patients through the study. There were
no significant differences found in salivary alpha amylase
activity before and after LA (P = 0.92, 0.48 respectively),
between the two groups. In addition, no significance was
found in the mean SAA activity within the same group
before and after LA administration (P = 0.73, 0.35
respectively).

There was a weak negative non-significant
correlation between HR and sAA activity in the study
group before and after LA (P = 0.39, 0.21 respectively).
Meanwhile, in the control group, there was a significant
weak positive correlation between HR and sAA activity
before LA (P = 0.048), whereas a weak negative non-
significant correlation was recorded between them after
LA (P =0.29).
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Figure 2: Heart Rate (HR) (bpm) Before and After LA
Administration in the 2 Groups.
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Figure 3: Salivary Alpha Amylase Activity
(nmole/min/ml) Before and After LA Administrg
the 2 Groups

Table 1: Characteristics of the Study P,

Control
(n=55)

Study (n=

Variable 55)

Age: Mean £ SD @ 8.84+1.12 8.52 £1.09

19
(34.50%)

Gender: n (%) ®
Males
Females

7.14
0.008*

Baseline MCDASf:
Mean + SD?

MCDAS;:: Modified Child Denta
version.

*Statistically significant at P < 0.0°
aIndependent Samples T-Test was u
b Pearson Chi Square Test was used.
Table 2: Heart Rate (HR) (bpm) Before After Local
Anesthesia (LA) Administration in the

Control
(n=55)

n+SD

HR Before LA 96.16 + 19.58

Administration

HR After LA
Administration
Paired T Test Value

100.31 =
19.28
3.24
0.002*

*Statistically significant at P < 0.05.
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Table 3: Salivary Alpha Amylase (SAA) Activity
(nmole/min/ml) Before and After LA Administration in
the 2 Groups

Study Control

(=55 | (n=55) E\L elzte

Mean = SD
SAA Activity Before 0.17 + 0.10
LA Administration 0.05 0.17+0.04 0.92
SAA Activity After LA | 0.17 + 0.70
Administration 0.04 0.16£0.04 0.48
Paired T Test 0.34 0.95

0.73 0.35

eir fear and anxiety, but the pediatric
ble of diagnosing and managing the

a good relationship.
current study, the null

formerly teste
groups and

ability in similar age
nt populations (27-32). Pediatric
t study, mostly needed extractions of
r orthodontic purposes, in addition to
In order to assess their anxiety, the

various restorati
Faces version g

ety documentation.

To down-regulate the sympathetic nervous
system, a biofeedback device that causes a self-control
technique of paced respiration is presented in this study. It
was used before the administration of a highly stressful
required dental procedure which was LA. A single study
session was performed for each patient, where each
session included a dental local anesthetic injection to
expose the patient to a stressful stimulus. Breathing control
using auditory biofeedback was used for self-regulation
and relaxation before radiotherapy (22). It was also
effective in reducing blood pressure (34), and low back
pain (35). Similar to the current study, Morarend et al.,
(24) concluded in their research that the discomforts
related to dental anesthesia were significantly reduced by
using the RESPeRATE™ device.

Mostly, all children enjoyed the RESPeRATE™
session. This was indicated by children’s denotations and
reactions of enjoying the experience. Some of these
include: “I want to have this device at home to relax after a
long busy day at school”, “I loved the music and want to
repeat the session again” and some children already slept
during the session of RESPeRATE™. These comments
were found similar to those reported in a study by
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Wojcicki et al. who used RESPeRATE™ to help control
stress-related diets (34).

The anesthetic drug administered, in the current
study, was chosen without a vasoconstrictor to avoid its
effect on HR. In addition, HR measurements were
recorded on the dental chair in a sitting position to avoid
any postural change effects. Results showed that the HR of
the study group decreased significantly after LA (Table 2).
This ensures that the respiratory biofeedback session was
effective. The decrease in HR in the present study, was
found in agreement with the findings of Dedeepya et al.,
(33) when they compared a group receiving biofeedback in
their second appointment, with significant reduction in
HR. In this context, it was found that the main drawback
of the biofeedback devices is that they are found to be not
cost-effective, challenging their use in the routine dental
Visits.

Although, sAA was found to be a less useful
indicator of stress in the present study (Table3); the choice
of sSAA as a biomarker in this study was based on previous
research which showed that sSAA levels significantly
increased by stress (36,37). Researchers suggest that SAA
may present over headlng readmgs of short- term S

concluded that sAA appears to be effective at i€
dental phobia in children although it has weak co
with anxiety scores. Furlan et al., (13) found a po

found a weak negati
the HR.

support the findings tha
effectively through using
and monitoring the hums
(21,40). Among the limitatio
not matched by gender. Mo
patients needed extractions,
behavior and anxiety level. F
operator blinding to the use
(RESPeRATE™) was unavoidab
literature addressing children’s SAA
dental anxiety rendered comparisons
recommended to examine the lon effect of
respiratory biofeedback, in subsequent s, on children’s
dental anxiety and it is also recommended to use a larger
sample size.

the study device
The scarcity of
els in relation to
ing. It is

CONCLUSION

Based on the study results, the following
conclusions can be derived:
“RESPeRATE™” was effective in the reduction of dental
anxiety in children aged 7-12 years.
Heart rate measurement was an excellent significant
physiological biomarker for detecting dental anxiety.
Salivary alpha amylase was a non-significant objective
indicator of dental anxiety among both groups.
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